expressionless face. She had an intention tremor of the arms and some loss of coordination in leg movements with increased muscular tone and brisk reflexes of all limbs. There were bilateral Kayser-Fleischer rings with normal fundi, considerable enlargement of the spleen, and a slightly enlarged liver.
The serum bilirubin (2-0 mg./100 ml.) level and zinc sulphate turbidity (6 units) were slightly raised. The urinary copper excretion was increased to about 500 tLg. per 24 hours, the upper normal being 80 ,g. per 24 hours.
No serum copper oxidase activity was detected using p-phenylenediamine as substrate, the normal range being 150 to 225 units. Gross amino-aciduria was demonstrated by paper chromatography and the caeruloplasmin level of the blood was one eighth of the normal. The diagnosis of hepatolenticular degeneration was thus confirmed.
A 10-day course of intramuscular B.A.L., 50 mg. twice daily, was given, but this had no effect on the clinical symptoms, nor did it increase the urinary copper excretion. A course of penicillamine, 1 g. daily, was begun on 9 April 1957, and urinary copper excretion was estimated weekly (Table 1) . The treatment ended 10 weeks later, owing to shortage of supply. E.M., a girl born on 2 May 1946, showed the first signs of hepatolenticular degeneration in July 1955. She was an illegitimate child with no known history of this disease on her mother's side. No information is available about the father or his family. She was a healthy and intelligent child until the age of 9 when she was noticed to walk unsteadily, her movements being stiff and awkward. She developed a fine tremor of the hands and her speech became slurred. She became emotionally unstable and her intelligence declined so that she was gradually put back several classes at school.
At the age of 11, she was admitted to hospital and found to be a physically well-developed girl with an Her emotional lability became worse during the treatment and she had some violent episodes. The copper excretion was increased. She was discharged on 29 June 1957. Two-and-a-half months later it was felt that her 374 group.bmj.com on September 24, 2017 -Published by http://jnnp.bmj.com/ Downloaded from condition had not changed since she had left the hospital. She was re-admitted for a few days on 14 October 1957 for re-assessment. Clinical examination showed no change in the nervous system except that the fine tremor of both arms seemed more accentuated on the right side. The spleen was larger, filling the left hypochondrium, and there were some petechiae on the right side of the chest.
There was a slightly increased zinc turbidity test (51 units); the prothrombin time was increased to 32 seconds (normal = 17 seconds); the caeruloplasmin level was still low (one twelth of normal); the 24-hour urinary excretion of copper was decreased to 136-152 ,ug . when compared with the original pre-penicillamine figure of 500 pg. She was discharged on 17 October 1957. A second course of oral penicillamine, 150 mg. daily, was begun on 11 December 1957; this treatment continued until 24 June 1958 when she was admitted to hospital, her condition having suddenly worsened after a poliomyelitis vaccine injection. She had developed marked tremor of all limbs and she was continually opening and closing her mouth and grimacing. Her speech was very slurred, her neck was stiff, and she was unable to walk.
On admission to hospital she was fully conscious and cooperative. The left plantar response was extensor. Muscular coordination was poor; there was marked dysdiadokokinesia; eye movements were limited and the pupils were dilated and reacting to light. There were ulcers on the palate and petechiae on the right arm. One week after admission her temperature suddenly rose to 104°F., the throat was inflamed, there were rales in the chest, and small cervical glands were palpable in the neck. She gradually became worse and sank into coma. The diagnosis of hepatic coma was made. She passed blood per rectum and died on 12 July 1958 with terminal haematemesis.
POST-MORTEM FINDINGS CENTRAL NERVOUS SYSTEM The brain weighed 1,307 g. There was a suggestion of widening of sulci in the frontal region. On sectioning the brain coronally, slight ventricular dilatation was seen with faint ependymal roughening at the level of the caudate nucleus. The striate body appeared to be slightly red. The nucleus subthalamicus appeared to be normal. In the left putamen there was a dilated space suggestive of perivascular rarefaction. The substantia nigra was paler than normal. Representative blocks of the frontal, parietal, temporal and occipital lobes, the hippocampus, the basal ganglia, the cerebellum, and the brain-stem were embedded in celloidin and paraffin. Serial sections were prepared of the basal ganglia. The usual general and neurological stains were used, and frozen material was also employed for fat-staining and silver impregnation methods.
LIVER
The chief change was rarefaction of tissue affecting the grey matter of the striate body (Fig. 2) The chemical analysis of the brain, liver, and spleen was carried out by Professor J. N. Cumings (Table II) . All the areas of the brain contained six to 10 times the normal amount of copper whereas the liver only contained double the normal content. This finding serves to confirm Professor Cumings' view that penicillamine is more effective in reducing the copper content of the liver than it is that of the brain. 
